Identification of Beclin-1 from orange-spotted grouper (Epinephelus coioides) involved in viral infection.
Beclin-1 is an essential autophagic regulator that plays diverse roles in physiology and disease. However, reports about the function of fish Beclin-1 during pathogen infection are still very limited. In this study, a Beclin-1 homolog (EcBeclin-1) from orange-spotted grouper (Epinephelus coioides) was identified and its roles in viral infection were investigated. EcBeclin-1 encoded 447amino acids protein with a BH3 domain, a CCD domain and an ECD domain, which shared high identities (97%-82%) with reported Beclin-1 proteins from mammal to fish. Quantitative real-time PCR (qRT-PCR) analysis revealed that EcBeclin-1 was predominantly expressed in brain and muscle of healthy grouper. Using fluorescence microscopy, we found that EcBeclin-1 was co-localized with endoplasmic reticulum (ER) in grouper spleen cells (EAGS). After red-spotted grouper nervous necrosis virus (RGNNV) infection in vitro, EcBeclin-1 transcript was significantly up-regulated, implying that EcBeclin-1 might be involved in viral infection. Furthermore, the in vitro studies of EcBeclin-1 overexpression promoted RGNNV induced autophagy, as well as the expression of coat protein (CP) and RNA-dependent RNA polymerase (RdRp). The overexpression of EcBeclin-1 suppressed the expressions of interferon pathway-related factors, inflammatory-related factors and activities of NF-κB and ISRE. Additionally, EcBeclin-1 could interact with EcBcl-xL in vitro. These data suggest that EcBeclin-1 affect viral replication through modulating IFN and inflammatory responses, as well as virus-induced cell death, which will help us to further explore the immune response of fish during viral infection.